Nitric oxide directly impairs intestinal barrier function.
Excess production of nitric oxide (NO) has been implicated in endotoxin-induced loss of gut barrier function in vivo. Thus, we tested the direct effect of NO on the barrier function of intestinal mucosal membranes suspended ex vivo in Ussing chambers and on IEC-6 enterocyte monolayers. In these experiments, ex vivo-mounted ileal membranes or IEC-6 cell enterocyte monolayers were exposed to the NO donor, S-nitroso-N-acetyl-penicillamine (SNAP) over a dose range (10 microm to 2 mM) or medium. SNAP at concentrations of 1 or 2 mM, but not 10 or 100 microM, increased the rates of bacterial translocation (BT) across both the ileal membranes and the IEC-6 monolayers by >1 log (P < 0.05), as well as the permeability of the IEC-6 monolayers to phenol red (P < 0.05). The ileal membranes exposed to 1 or 2 mM SNAP for 3 h manifested histologic evidence of mucosal injury and decreases in electrical resistance and potential difference values (P < 0.05), while the IEC-6 cells exposed to SNAP for 18 h had increased levels of cell death (P < 0.05). Since NO produced locally by stimulated enterocytes could contribute to barrier dysfunction, NO production, iNOS mRNA levels, and monolayer permeability were measured in enterocytes (IEC-6 and Caco-2) exposed to medium, endotoxin (lipopolysaccharide [25 microg/mL]) or a cytokine mixture (IL-1beta 10 ng/mL, TNF-alpha 10 ng/mL, and INF-gamma 250 U/mL) for 6 or 24 h. Endotoxin increased NO production, iNOS mRNA expression, and monolayer permeability in the IEC-6, but not the Caco-2 cells, while exposure to the cytokine mixture increased both NO production, iNOS mRNA expression, and monolayer permeability in both the IEC-6 and Caco-2 cell lines. Based on the results of these studies it appears that NO can directly increase ileal mucosal membrane and enterocyte monolayer permeability and BT and that increased NO production and iNOS mRNA expression is associated with endotoxin- and/or cytokine-induced loss of enterocyte monolayer barrier function.